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Abstract of JP 2003096543 (A) 

PROBLEM TO BE SOLVED; To provide a high strength steel sheet which has high baking hardenabllity on application of 
high prestrain where complicated shapes and safety in case of a coHision are considered, and to provide a production 
method therefor. SOLUTION: The high strength steel sheet has a composition containing, by mass, 0,0005 to 0.3% C, 0.001 
to 3,0% Si, 0.01 to 3.0% Mn, 0.0001 to 0.05% Al, 0.001 to 0.3% P, 0.0001 to 0.1% S, and 0.0010 to 0.05% N, and tlie 
balance Fe with inevitable impurities, and has a structure where ferrite occupies as a phase having the maximum area ratio, 
and solid solution carbon: SoLC and solid solution nitrogen: SoLN in the ferrite satisfy 0.1 to 100, and in v/hich. on application 
of prestrain in 5 to 20%, the average of yield strength and tensile strength or each value after baking treatment at 1 10 to 200 
deg.C for 1 to 60 min is >=50 MPa. 
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(54) ism(om} ^'?mm\z$s\,>.T»,^mnmm^mommmmttPt(Dsm^ 

(57) imm 

imi^m mm. c : o . o o o 5~ 

0. 3%. Si:0. 001~3. 0%. Mn:0. 0 
1—3. 0%> AI : 0. 0 001-0. 0 5%. P : 
0. 0 0 1~0. 3%. S : 0. 000 1~0. 1%. 
N:0. 00 10~0. 0 5%i'k^l.'mFem 

Sol.N**Sol.C/Sol.N : 0. 1~1 0 0&?i;t ^ 

m^t: 5-2 oxmnLfcf^ 1 1 0~2 0 0°C-C-1~ 
mcD^l^trm^ix^tlcrtm^d OMP a.±Thh i t 
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C : 0. 0Q05~0. 3%, 
Si : 0. 001~3. 0%, 
Mn : 0. 0 1~3. 0%. 
A 1 : 0. 0 00 1~0. 0 5%, 
P : 0. 001~0. 3%. 
S : 0. 000 1~0. 1%. 
N : 0. 0 0 1 0-0. 0 5% 

>f h t:mmM:kmb t. lasi^ : soi. cmmm 

: Sol. N;^iSol. C/Sol. N : 0 . 1 ~1 0 0 iWc 
^MP^I:5~2 0%#JilL;ti:#. 110~200 
°Cf 1-60 ^^«M#ftMaf*<^l^f^3ISi3 J: I5I5S 

V, Ti, Nb, Zr, Hf , T a Wi-f tlA^ 1 SXJi 

2 ati±^#ff-r' 0 . 0 0 1-1 %^^th ^b^mm 
b-tm^mnzum<^»fm7t.\^ts\,yx-s\'Mmf 

msms] mm\mm.%x-^i^i,z. 

Cr, Mo, WCO\,^'nx1)^imXii2m^'ki^T0 . 0 

0 i-'5%-k^ti^bmmbtmsmixii2m 

Ni : 0. 0 0 1-1 0%s 
Cu : 0. 00 1-5%. 
Co : 0. 001-5% 

(r> 1 mx\t2ma±.i-t^-t?> z t mmbtmsm 

1 ~3 contii)^ 1 mi,zWMcomfmi^mizi5\>^X»^M 

im^ms ] mwfi. b : o . o o 

0 1-0. ixim-tizbmmbttmsmi-' 
4 1 mzmi(n»fm^mi>zi3 \, « v ^M#tt 

n*B3s 1 - 1 0 0 n m^mLmmm 

&ifi2m/um^ t>JTX\ ^ffi^l 1 0-2 0 0*0^ 

1-6 o^<r>mi\mwimtvmm^ i - 1 o o n m 
m^mmi&ifi 5-1000 m/u x-h^^b-^m 
mb-Thmm. i - 5 1 mi.zim<m'f^m 

[MjR:^?] il«iIl-60MtL;6^13Stiea«S3l 

mmmm-himx'h'^x. mmi-~(>miii}> 
mmLimnzMm 1 5 o~i 2 5 o-cfcainaL, 1^ 



ft±{f?aK2:8 5 0-1 10 OTIi: ^cDfi3 0-1 

0 o'c/sX''^mLAQO'c]3:fx:mw.hz.b^mib-f 
tmfwm\<zii\yx^minwymwymm 

[it*«8 ] mm. 1 -6 coiEjti*^ 1 istiatiiOftSs 
««i«^l?js-ri.:^a-e*oT. ffl«3Ri-6c?){Brii7!)^ 

mnuzmzmm 150-125 o^tju^t. 1^. 

®c?)ftJi{ffiK^8 3 0-1 1 0 O-CfcLT^iEO, 

-?-<?)f®Mifl?s-m mt. -e^o^ (Ac, -10 

0)-(Ac3 +5 0)°CT3 0l!?-10 0 0:»raMM 

L?tf*fc. 3-10 o'c/fn-4 5 orijiTfcJ^a-ri. 

[0001] 

m-m:>£>,zmti>'»^^m^zii\^xn\^'mnmt 
m^m-^-mmmM^^<n-im-}im,zmft . 

[0002] 

t'>x\^t. L<o<mMcnmmt=-~xi,zw\<\ imM 
mxhmm^mm-h^bm.t.iih. zmt-^ 
mmnzi,himw&x\ Mwnmu5^x/mm<7^'& 

ftg-cji. wm:jmm.mz-o\rch. mi.im 

mmrnxjim^-imfo , ztim^titzmz. m 

Vxjyt-A^^b'comumjs&comm'^m^ 

mmmmxm±i!fim^iix\M> 

[0 0 03] ti^T'. mmmm^zimnmimco 
mm<mm^tix^fz, mmimhi}'<miijyi 
mx. mmizumif^i^mizmmzmK^ 
fit:miLmmmi3 i^x/mmx-mmti z b xmit^ 
"iti^mxh^. z<D^mii. ^mi,z^<mm^ivx^-^ 
tz.btpt, 3 9 OMP aimTcommzmLx. ^m^ 
^bm±^mit:mmmiibA,}i-ch'^t:> t 
fcmimmmizm l xim.%<r)f'm?/-inM ix. 1 

7 0'CX'Wi+-^cr)m^mmm^:'{idcr)ti^mX\ ^ 

&)m\A i> mm&T 3 0 m p a m&Th s c: 1 3&«^ 

[0004] mmm^^-xm^mzximm^^m^ iz 
a. is,mmimbi±-mf^j:\.\ tfi. mmm<^±^ 

mx&m\-^w^mmzmtxii. m%<^i^m^X' 
i±-^&x' 1 0 xmmmii^m^^mw Lt^ t # coi^ 

[0005] -ssmM<ommi,z-:>\i^xffmwii>^^< 
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•oi'J)^. Mxtf. Formable HSLAand Dual-Phase Stee 
Is, ed. A. T.Davenport, The Metallurgical Soc. AIME 
(1977) , p.315-330{C{i. WSm. : 0 . 1 C - 1 . 4 
Mn-0. 49Si-0. 075V-0. 06A1OS 

ftttTlOO, 17 7iilr/2eO'C-&mt/. 260 

1 7 Trco 1 0 0 T^Watii. mims.'C4 0 
MP a. 5l§i§Sffi-C'3 5MPaTt>l..ri:^i:WSti 

[0006] mi\Ai±^ < -ri. fcii. mm&i 2 6 

[ 0 0 0 7 ] § ^> ryi^cottl^fCfi. 

?8ai>fl"-S (structure and Properties of Dual-phase 
Steels, ed. By Kot and J.W.Morris, AIME, 1979, p. 

211 ) . t.fz&^. m^'^mzmttmm^ii^nt. 

u^^ixxm. n\^'fmM.\,zi5nhmmw^m<^ 
m\A±m?^'s^'&<r)H}Li,zm lx & , 

[0008] fiLhO J: 0 1«^«<0 
[0009] 

a. 

[00 10] 

[iiffl^js;^-ri.;ti6c?)¥a] *igHj«^>«, m^m 

C : 0. 0005~0. 3%, 
Mn : 0. 0 1~3. 0%, 
P : 0. 00 1 —0. 3% 
N : 0. 0010~0. 05% 

>f hSrM$ft:^coffit mm : Sol. cai>m 

SIR: Sol.N;{)^fSol.C/Sol.N : 0. l~100^}Wv: 
L. f'm^'t5~-2 0%mnLtit^. 110-200 

L^\>miimmm(ommi,zjtK 5 o m p amLXh^ 
z k t:mLt-t&mMmizi5\^xm^mtm^ 



mwm(ommm^x%^ti\ i<m^(^i^v yxsrsij 
mth^tx. %\^=fMi:&ni.f<Lt%\zhwmB<r> 

[0011] wm^(n}Lmz'->\^x\t. ^m^hwb 
ixx\>^i X d mmm'^mmm.m(^\'^-niii^miiX'i> 
^tii^<DM.mm-^zkX'mmx^i. -t^h^. =f 
tmzk y)Mx^fitzm.ifi. m\mm.t<zi: mmm 
mmx^/t.fd,mMmkzwm^fih 3 ■/ b p;^#h 
%mmi^b\,znmhx\^t. LtpLzm^iiz 

[0012] izx\ mMmhi-immmM^hUt 
^x-m^^hh. mm^^'fmiWzm^mm. 

^.ftffitfe, ^<nim\iz-o\\x\mmx'\t^j:\^ifi. mm 
tf^iEf4i:ffiAsii^7c«cor?«y vvmm%mmz 
ntx. ft\!im\,zMx^iitz^mL>,zis\m-hmm, 
imni-^/t. ti\tmtmzi: h mm.'fc^ f^t. i-n 
Txzi. ^^^x^fifmm&.mz3^%Kh¥M^i:(f/ 
tfd±m.m<D^ ^x^-mmzi. sa-ft^jiii.i> ^ t 
x\ ^\'^^miMi>zm^xmms.iiXx/B\mm<D± 

[0013] ic:-ci-5 , mimaxx/mimtii-m 
mzs^mxii^<ms&^xmmx. tttrnFeie 
(c, N) 2 com&istmixhizb^ESiLt:. ^ti 

a. ^&.^mwm^^^hizMixmmmmm 
mmm i mx^ uzm^i,z(r,?f-^iiimim.-R(7) 
mi^tmt i:ztx\ 17 or#jSt 

[0014] *^B3{±. ±mamzm-:s\,\x^ss,^fLti 

(1) muifi.mMXT. 

Si : 0. 0 0 1~3.0%. 

Al : 0. 000 1—0. 05% 
S : 0. 0001~0. 1 % 

(2) mmi!fi.wm.%x^^i,z. v, ti, Nb, z 

r, Hf, Ta<7)V^-filjb>lttX{i:2«JiLh*0. 0 0 
l~l%ir#tl.it &!»1tt1--SHii« ( 1 ) iztm<D 

^'f'mmi>z)3\.^x^\^mHim^m^w^-mm 

(3) mm\ M%-C§^t::. Cr, Mo, WcO>-^ 
mA>l«X{i2«&0. 0 0 1-5%#Wri.ii:2: 
!«gti:-tl. Boia ( 1 ) Xti ( 2 ) iE»««T^S^^i#fct3 
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(4) mm.mM%T^^i,z. 

Ni : 0. 00 1 — 1 0%, 
Co : 0. 001~5% 

( 5 ) mmK WAXTZ ^>t. B : 0 . 0 0 0 i~ 

0. i%^ism-tztimbtiim(i)'^ 

(6) ^;^S-5%#aDUv:t#. 7x5>f 

nffiss 1 ~ 1 0 0 n mmmLmmms^i/i 

2ffl/;um2 jjiy-e^ ^<m<r)l 1 0~2 0 0'C•Cl- 
6 o*oMWt3iaf*wi:nffiifii~i o o nmm 

ajil^«*^5~10 0 0ffl///m2 f&^^tJ^Si: 

-tSISilB ( 1) - ( 5 ) cOMti*^li|fclSa<?)«^S;^ 

[00 15] (7) fnB(l)~(6)<?)W^l*»l« 

{2ia«co«3is««&»^-ri.*ffitS)-5T. ( 1 ) ~ 

( 6 ) <mfitpimzm.<r>mi}-^^^£im&:^yy'i 

mm.tx\t-'m%mLtzmzn&i 150-1250 

'CiiZtmX. isScOft^XiS'yHT'^ETi^ 5~2 0 
%fc L , i®c7)tt±ffSjK^ 8 5 0~ 1 1 0 O'Cfc L 

^<rM3 0-10 0'C/s-C?&a]L4 0 O-'CJJITT'^ 
IRS ^ ^!|titi:"rSiS^^;^m=i3V^Tl^V^M#}tl! 

( 8 ) ffiE ( 1 ) - ( 6 ) mfiifi 1 «i^iaa<^«3ft 
^Si^sijif i.:^-^3i-5-c. ( 1 ) ~ ( 6 ) mti 

-B.?#iDU>:at2S«i 1 5 0-1 2 5 O'ctanfit. 
fSlffi«ft±{fffia& 8 3 0- 1 1 0 0°Ci: LT^^ K 

"3. ^nfmsmmst. uc, -i 

00)-(Ac3 +5 0) ''CT3 0»-1 0 0 0^^« 

m Ltzmz. 3-10 o'c/#-e4 5 0 ^cjjiTfc^^ai-r 
s t t:'m.}i-thm'fm.m\izi5\yt:-m\^nwc 

[00 16] 

iw^ffimmmmi ot. -mmmrnhzmm-h. 

*^H3#/5>(±, «ft%t:\ C : 0. 00 0 5-0. 3 

S i : 0. 0 1—3. 0%. Mn : 0. 0 1 — 3. 
0%. Al : 0. 0 00 1-0. 0 5%, P : 0. 0 0 
1—0. 3%. S : 0. 00 0 1-0. 1%, N: 0. 
0 0 1 0-0 . 0 5%^is-^L. i0S{Cj£tV, T i , 
Nb. Zr. Hf , TacOV>-ffLAn«X(i2aiil±2r 

0. 0 01-1%. cr. Mo, wov^-m^^iaxfi 

2ma±^0. 0 01 — 5%. Ni : 0. 0 01 — 10 

%, Cu : 0. 0 0 1 — 5%. Co : 0. 0 0 1 — 5% 
«01ttX{i2aJJl±. B:0. 00 0 1-0. 1%^-i- 



Cu : 0. 001-5%, 

com. ffi®*-|fiifcW*Jt{iSE:^r[iiifc^S&i-2 0 

m<D±.^i3mmizxn'oti. 

[0017] ^msi. mm^ •. soi . c^xxmmm 

«:Sol.N*SSol.C/Sol.N : 0. l-'lOOimtrt 

mmi,zf)iztx^m.;^i 5-2 oxmam. 1 1 

0- ^2 0 0x^x1-^6 o^ff)mimmm. mmx. 

fm^n^-tmmmmtii<DmizitK5 0 mp ajyji 

[0 0 18] HZT. Sol.CfcJ:t«ol.N{±|^^^^ 

f^*6^>tL^Q-i;«i^^>»ai§ill.„ -ecOfifc L-T. Sol. 
C:0. 0001-0. 0 1 00. Sol.N : 0. 000 

1- 0. 0 20 o<ommxm^ ?>mtmtu\ t 

fz. Sol . C/Sol . N{±^3c7)fccOc7)Sol. C*3 j:r/Sol. NtO 

^:>iTmdhWS§fc{i. ^J;i{f2t;/'min.T# 
ffl{=J:0«iii:l~2Hzt:T. ifil: 5mm. : 1 
1 5m. mm-. 2mm£7)MiyttrfflV>yta!pW^|*lgP)t 
«}iglSi^^ff-:>-^ci:#. ffiiRtc-oV^T{iO-4 0°Ct 
<7)W:mtmiz-o\^xm O-S S-cew^dlSri: 
•9. ^coiti^-oX. *3%BH'Cg'3Sol.C/'Sol.NC0ffl 

[ 0 0 1 9 ] <aWl*q^TO5:« 

Xt5<7)iSff)l,z-:>UXlEM-»^-fPh^kLXyn-\^^m 

m^2-:><7)immmmttxt^tx. ^ix^<^ie 

m^^mcDmim^&i . zzx-m^soi. c/soi . n 

(DMbtt. tti. ZtiliZmiX. Sol.Cfcit/fSol.N 
JiAP-F IM (Atom-Prob Fieldemmision Ion Micros 

cope) m^^xvmmzimio immm t<{i 
[0020] ttz. M^wtts-fbiitw-Qv^-cji. fm;^ 

^mLi::'mX<r>F low S r e s s ^^tCt 

[0021] mz. *^Batfctt-s^«4J-tfoE6sai 

c : c}±. mmmitmmm-th^xNmmmhmm 

<tdsb.m^^-^hLX. 0. 0 00 5-0. 3%i:L 
[0022] Si : Si{i. MSiXhty x.^^ 
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[ 0 0 2 3 ] M n : ]«3iJK€ t NtfOll^iJSJDCOaS^JT' 
X-WMi-^. ^Ltl^ffyZkiplh.. 0. 0 1%JjUitL 

[ 0 0 2 4 ] A 1 : mmmmm^-ft, ttz. 
mmm.mm'fhtziii^zi.'mth'o. o. oooi% 

s ^>{c. m^mmmu(mw}-h^h t , a i /2 8< 

N/i4^SI^-rc:i:*«ai; U^. 

[ 0 0 2 5 ] P : PcOiJ'-*milD{i3i«ffi'K^>'9yX(;7)l6l 
izhWiitM . 0 0 l%tUii: Lfz. -If. mm 
AO. 3%]JlTfctyt<, 

[ 0 0 2 6 ] s : s{4S:fjffiT§-ii:!ti3 0 mnni^m 
0 0 0 1 xKULtimmmrmt u^tmii.- 

Sr. S»{±^tt^^«ttco*MLS:ffl<fci60. 10 
[0 0 2 7] N : Nfi. Mft(tWi^fJffll-ri.±T'C 

m>iS.Tm<rzi^. LT. 0 . 0 0 10- 

0. 0 5%tLit. ia»S3Sifil<^«J^*>fet- 
Si, Al/2S<N/14^)l!t^it*-mLV\ 
[0028] V, Ti, Nb, Zr, Hf, Ta:Mti 

mxii 2 fflnji^ ^fht' 0.001 tx 

[0029]Cr, Mo.W: ±l,zmM^i\5tmb L 

X. \-^'nii)^imxit2mi-^mxo. ooi%jyji# 

[00303Ni,Cu,Co: ^-(bTcST&S*^', 

»m\nmmitm<t:ib. n i : o . o o i~i o 

Cu : 0. 0 0 1—5%. Co : 0. 0 0 1 — 5% 

(0 1 mttzii 2miiLtimmtx^^Lx^\^z. t 
[ 0 0 3 1 3 B : mMim±'¥27mjMm±izm 



mx$)i>. -':^xmmsmmuco^^itmmm 

mtL<^\,\ :i<Dfzi^. 0. 0 00 1-0. ix^iii' 

mzjBtx^tti^ttLti, tit. mmmmmm 

B/IO <N/ 1 4 S:)1l:^:-ti fc**at tv^, 
[0032] ttl. ^W&3^nmt LX S n^tm 
htiK Ztli^TiM^Sn^O. 0 l%iyTcOSgH"?#* 

[ 0 0 3 3 ] fflii : :icmmmmmm^<^yxi 

<Dm<D^mkLX. -7)lT-y^A m^^-XTi-^ 
hhlVK^^^ ^<01«X{J:2«J^LhS■^^'ttA 
v\ i^. *^HB{cfcv^i:fflW*{±. «loi/85{i-fe7 

/s(r>m.^^^WM.mzx 5 0 0-100 om^zx 2 

0-10 om»li«U. «^6^B«iWt<J: 0 
[ 0 0 3 4 ] Sol . C/Sol. N : J; t/Mjtatl 

-nnim\mm0m]\,zr>\.^x%(:>ix^i^<^'x. 

«S^rfi-C-^l.^fc*^^>0. lJa±fcLfc, 

\m\\Lm^%uz^i,z\mMmi5i.i^wmmmh<n^ 
^*,zntx. hhm.m.m.mm^m^xx 

ht o "fmt LX 5%#jDf^#ft«i: LT 1 7 O'C 

t2o^^t LX. ^mbmimmmmmizit'<mk 

* 5 OMP al^kmt t < {i6 0 MP amiftH±^M^ 

cofz)>^?^zi±^imm<7)m}mxr/mmmiii:ummm 

«cOfeSMffi (Sol.C/Sol.N : 0. l-100)&ai 
t:L^£ifik<D^timi<z£^X'hh. -Ij. <I«ffl*^'l 

0 0 mi I bm^m^hiix Lt\.\ mmmt 

±^-tihBmmmt^±WL^j:\,^b\,^'^-mmfi^m 

[ 0 0 3 5 ] i^. soLcumnmim^i^^^^K^ 

{CO . 0001 %mi^^i-^zbpm L^\ ttc. 
mimnamb'&'^mmmit^'iti ^ t ^ 0 . 01 
0 oxmrbtt i b a^nt soi . n to^^x 
mmimimmizi!si±^^?, ^-eo . 0 0 0 1 %jjt 

±m-th:ibmftL\\ ttz. mmmmim' 

mm^^it^-t^ilbPioO. 0200%OTi:-ri.i 

tmtLw ttz. mz. m^&^j:mmmmn. 
mfmizmt3\mi&i>zmttmifmm!fi\±izii 

[0036} z:iX\ Sol. c/Soi. Na)mii\HUmM& 

mmXO. 5-4HzCOffi«tj;0=f#^>nSQ-iiL. 

■S, ttz. Sol.C. Sol.NcO:g-<?cOffli,|lI«cD:S«T'« 
«)l.c:f:*s-C#S, *3t. ma<0J:3tcAP-FiMt 
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[0037] fm?)- : mtimmmff)^' yx^-}5xv^ 
mmmimt ixmmitz. -if. mmzx-^x 

tx<^^tn:ifT^x ii:mm^mmmt^ i><ox\i 

[0038] mm : m-f^t b^mmmz-^ 
\Mmmiminhzbti^x^^j:^^fci^ii o-cm. 
b L . -iixww^ t 9 X ^ -"^m^^m 

0 OX^&Tk Lit. jna^a. 7x7>f htfi<^)^43 
X. l~6 0^i:L3t, 

[0039] mmm ■. mnmit<7)ummm<7) 1 o 
xhi . isfbt^<s^-9--^ xb bximmwm' 1 0 

bifix^h. -If. m^mmn nmxhi, m-ox. 

IsbmmXl'-'l 0 0 nm«Dl£^iiLh««faJil<?)?g«^ 

2m/Mm^ OTfct. ^c7)f^01 10~2 0 0'CT'l 

[0040] icot §«0«fai««fc Lr3Sft«g5i«cO^ 

*»^>RffiSgT- 1 - 1 0 0 n m<?)#aj!|^c0^^ftS: 5 ffl/ 
um^ JjLhtt. 1000ll///m2 

~10 0 0@/Atm2 i:L;t. i-T-CWmSlii. 7x 

BSP (Electron Back Scattering Pattern) , AP- 

F I M^srfffcJ: m^Himimm^-^mxh o ^ ^ 
tiii>^jciizpm^mzi m'Fmm>xm&m&x 

[0041] mzm.ijmz-^\^xmmti. ^lx 
x^i:m. ^<7)b^. mmmm^j:K<^m'^ipi^mM 

m^Si&t: 1 1 5 0X:CLh**o 1 2 5 O-CJaTt-fS « in 

izmvimm ■ mmmx%^£\-^z.bifihhi)^(:>xhh, 

[0042] J^Jitt, ^WWfiS 5 O-C^jSf: =&-3 

ht, --is. m::>^^yYff)^m5%i.^fb^ub 



j±T*{i 5 - 2 0 % i: ae-r s . t it . itmmip i 

1 0 O'C^ex.1. < =^S«-c\ ftitfSS? 

{48 5 0~ 1 1 0 O-Ci: ag-ri. . 
[0043] ^(^tm^mtS O'C/s^mtibr^-^^ 

vifi^mhxmMmmmimirh. ttz. loo^c 
mx\immi,zi:t^mB.mx'i,zi: mmm 

^mx-mmma^x^m.Wi^m.^'^^s^^mx'A 
oo'cmzmi^zbbhtz, m^mmmymt 

imwh-t^bm'^ifimtu\ ttz. mmm<D 

m^&±X'm^Mh:ibtimiU\ 
[ 0 0 4 4 ] -sr. i^&&<Dm^iz\±. m±<r) 
tMMik±m^^ 8 3 0'C£l±t L^^ JRI. CI i: 

m^mizx-oxmtt^Aci mAcs m. m 

Hi ^mm^^ : W. C. Le s 1 i el^. 

mmR. %mmf. p 2 ? 3 ) t\ mm^niA c 1 - 
1 00 cc) mm^izii. mmmx-^^^hixmrn 

i3^h i^b ■i}->(>zii-^mmmcoTmb trz . 

[ 0 0 4 5 ] *it. MMiSftA^mt ^cl.{ai:\ Ken 

x}-<D±Mm< 0 tmmm±itm.tmi,zm 

m'&im-ffz^^z. mwm.<D±m.iAc^ +50 
("O b Lfz. z(^'iSimmx'<nmmumwymM 
-^bm&mi5i.tfm:mm<nm%<^t:mz3 omx 

^m<<r>xzti^±mbLtz, 

[0046] ^mmmmn. mm^i~t/m 

if^fzMZ. 3~10 0'C/#<7)J^ffl^T4 5 0'CJJl 

rizmti>. miw±m.miz^ih^j:\,^ifi. mmm 
mtL\\ tfz. mmmmtz>ib. mmj±bi-&::b 

[0047] tit, ^0^2 0 0~4 0 OrTl 0#~ 

5^m^-tim&m^nM-ti z bx'm^<7)mnmit 
mwrntizbhsimx'. iicox^^mmmML 
xh^mmm}^^^^. iit. mm^. mmm 
ib^^s ■^^■imm^m'^^t:mixi>-^mM(^m 
m'^mmmmm&mtz-tmmmm-hi. j# 

«>ef4, m^<^mm&i5i:v^^m.<7ymmb-ri 
zbxwckmmmizbii^tt. 

[0048] 

immi ar. mmizx-^xi^mi^i^izmmiiz 
mmth , m 1 iz^x 0 ^mm&i. 1 2 0 ox: 
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ft±}f fiK^ 9 2 0-8 3 O-CT. 3 0~ 

1 0 CC/sT-S 5 O-CtT'J&aiL. ^SffiOf*. 

1. 6mmiJSi3j:t^'4mmffSc0ii®S^'f^^L 
t:. 4mm(55t»<OfcOViTI±?^MLTl. OmmJftL 

[0049] ^<^tk. m<Dm ^^^riase 

Aci =723-10. 7XMn%-16. 9XNi% 
+ 29. lXSi%+16. 9XCr%, 
Ac3 =9 1 0-203X (C%) 1/2 -15. 2XN 
i%+44. 7XS i%+l 04XV%+3 1 . 5XM 
o%-3 0XMn%-l lXCr%+4 0 0XAl%. 
[0 0 5 0] C:tl^>£7)Ac, fcit^fAcg iEffijaKj&^fe 
WrM^flljmim: ACi -10 0°C-AC3 +5 0 
'CVl 0%H2 -N2 mm'¥X'^^a'm.^^Z(r)-h 

3~i 0 o*c/#<i5j^aKT\ mtTtitimm 

as ( O A : Over Aging) iTJ^aLT^^HMJtf*^ 



^.j I s5-tgi5»9issm-^»]RUT. ^mmtx. 

SWMSrSKU^, mi'^lzn 0°cx 2 Oi)-M## 

[0051] *l|BJMOA~K{i. »fc^'M*«5%Srfi 
( AYS) fcJ:V-g[5fi5S«OJi 

#4 (ATS) a^nmi/zsoMPa^mii. -if. Jt 
SI o%ti3{ti.MSWt«flA^s^-t. fiB^saa^ 

3 t M# #{t«B# t4 1 ^ 1 ~ 1 0 0 n mOWffift 

#ftM5!)n 1 o'c*?t2 5 ot:fiT-6 Q^mm^z 
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